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Introduction
A growing body of literature in economics and psychology has shown that personality traits are important predictors of a variety of socioeconomic outcomes (e.g. Almlund, Duckworth, Heckman & Kautz, 2011; Borghans, Duckworth, Heckman & Ter Weel, 2008, for overviews) . The development of personality traits seems to be strongly influenced by the stability of the family environment children experience (e.g. Knudsen, Heckman, Cameron & Shonkoff, 2006) . Early life experiences, such as disruptions in family structure, could act as an impediment to a child's personality development. This paper empirically analyses the effect of family disruptions on children's personality development. We focus on disruptions that involve the breakdown of the two-parent family into a family in which only one natural parent is left. We do so by documenting and interpreting personality development of the children included in the 1970 British Cohort Study (BCS). The BCS is a longitudinal survey including all children born in Britain in the week of 5-11 April 1970. The setup of our empirical analysis is divided into three steps. First, a set of descriptive analyses provides insight into the changes that children go through in terms of the mean-level development of personality traits when they are confronted with family disruption. We compare these developments with children who grow up in intact families. Second, we focus on heterogeneity in personality development across children by investigating to what extent the experience of family disruption explains intra-individual differences from early to late childhood. In particular, we analyse different types of family disruption, the age at which the child experiences the disruption, and differences in personality development between boys and girls. Finally, while life experiences are generally found to be correlated with personality changes, the endogenous nature of the occurrence of these experiences is generally ignored. We address this issue by running placebo tests and by dealing with sample selection in the BCS.
In this paper we measure personality by three traits: self-esteem, internal locus of control and behavioural problems. In psychology these measures are often used to measure personality development in children (Almlund et al., 2011) and economists have applied them in their research to measure personality development and behavioural problems in children (e.g. Currie & Stabile, 2006) . Our analyses show that children mature in terms of personality during childhood, but that this development is significantly affected by family disruptions. Between the ages of 10 and 16, children generally demonstrate positive personality development, as shown by increasing scores on self-esteem and internal locus of control, as well as decreasing scores on the Rutter index for behavioural problems. These favourable changes are significantly smaller for children who have experienced family disruptions. Family disruption has both a level and growth effect on personality development. Children who do not live with both natural parents throughout childhood not only rank lower in terms of personality traits at the age of 16, but also show less growth between the ages of 10 and 16. 1 1 Losing one of two natural parents in the household does not necessarily imply that the lost parent is absent all of the time. Next to changes as a result of death, separation or divorce of parents could mean that the role of the lost parent in the child's life has changed. In all cases, the lost parents could have been replaced with a stepparent of other mother/father figure. These influences are not taken into consideration in this study because we While regression analyses demonstrate that family disruption is associated with a quarter of a standard deviation lower levels of favourable personality traits, the correlations drop when controls for the quality of the home environment are added to the regression models. Schooling and social class of parents are significantly related to the personality traits of their children. Yet, they do not affect the association between family disruption and personality development in a strong way.
Variables related to closeness of the parent-child relationship mediate the relationship between family disruption and personality development. To adjust for these confounding factors, and the possible endogeneity of family composition, a more elaborate set of covariates -including birth conditions, social class, and family characteristics -is included in all analyses.
The reason for family disruption, the age at which this occurs, and the gender of the child matter for the size of the estimated coefficient. While children seem to recover from experiencing the death of a parent in terms of personality outcomes, children from divorced parents show significantly lower self-esteem and internal locus of control, while also scoring higher on the behavioural problems index. Further, the effects of family disruption seem to be less pronounced if the child was older at the time of the disruption. In terms of an overall effect of family disruption on personality development, there seem to be no overall differences between boys and girls. However, boys seem to suffer more from the death of a parent relative to girls, while the effect of experiencing divorce of parents is more severe for girls' personality development.
Family disruptions are to some extent endogenous. Families that break down are different from families that remain intact, even before the observed change. This is demonstrated by reductions in the estimated effect size, once additional controls for the quality of the home environment are added to the models. Key components are mother's age at birth of the child, parental education, family income, and parental care. We attempt to deal with possible endogeneity of our estimation results by presenting different sets of estimates for parental death and divorce, where we assume the former to be exogenous.
The analyses presented in this study contribute to the literature on the development of personality traits during childhood. The development of personality can be measured in various ways. Using meta-analytic techniques, Roberts, Walton & Viechtbauer (2006) show the pattern of mean-level changes in terms of Big Five personality traits and observe that the largest changes occur early in life. Measuring personality development in terms of rank-order stability, by reporting correlations between personality scores across two points in time, reflects the degree to which the relative ordering of individuals is maintained. These changes in rank-order development are also largest early in life (Roberts & DelVecchio, 2000) . Theories on personality trait development attribute personality changes to a combination of environmental and genetic factors, as well as life experiences (see Roberts et al., 2006 , for a discussion).
Empirical studies investigating the association between life experiences and personality change seem to be inconclusive. For working-age adults, Cobb-Clark & Schurer (2012) show that meanlevel changes are small and intra-individual changes are generally unrelated to adverse employment, lack information in our data.
Data and approach
The data used for this study are taken from the 1970 British Cohort Study (BCS). The BCS is available from the Centre for Longitudinal Studies (Institute of Education, University of London).
It began with a birth questionnaire, covering all children born between the 5th and 11th of April 1970 in England, Wales, Scotland, and Northern Ireland. Over 18,000 individuals were followed throughout life, with waves roughly five years apart. This research uses data from the first four waves -1970, 1975, 1980 and 1986 -to investigate to what extent family disruption is related to the development of personality traits in childhood. Next to personality measures and family composition, we extract a set of covariates to capture early childhood circumstances related to family structure and personality traits.
Personality
Three measures are used to capture personality traits: self-esteem, internal locus of control, and a Rutter index for behavioural problems. They are all measured at ages 10 and 16 (1980 and 1986 waves). Self-esteem measures an individual's sense of self-worth, internal locus of control measures a child's perceived achievement control, and the Rutter index gives an indication of behavioural problems. These traits are related to educational, health, and labour-market outcomes (e.g. CobbClark & Tan, 2011; Conti, Heckman & Urzua, 2010; Feinstein, 2000; Flouri & Buchanan, 2004; Murasko, 2007; Von Stumm, Gale, Batty & Deary, 2009 ). In the main text we focus on the most salient aspects of our personality measures. Details about the sets of items used and the resulting constructs are shown in Appendix A. The correlation coefficients between the resulting measures for self-esteem, locus of control, and behavioural problems (Rutter) are reported in Table A .3.
Self-esteem and locus of control are measured by asking the children whether or not they agree with various statements. The scores on fifteen items from the CARALOC questionnaire, developed by Gammage (1975) , are summed up to give a score for locus of control. Self-esteem is measured with the questionnaire developed by Lawrence (1981) . The sum of the scores on twelve items is used to measure self-esteem. For self-esteem, a higher score indicates a higher level of self-esteem, while a higher score on the locus of control scale indicates a more internal locus of control. Cronbach's alphas, which measure the reliability of the constructs, are 0.70 and 0.71 for self-esteem and locus of control.
A third set of nineteen items, completed by the parents of the child, yields an index of behaviour difficulties (e.g. Rutter, Tizard & Whitmore, 1970) . This Rutter index is calculated by summing the scores on the nineteen items, with a higher score being indicative of more severe behaviour adjustment problems. The Rutter items are available at ages 5, 10 and 16. Unfortunately, those at age 10 are reported on a different scale, making a comparison between the raw age 10 and age 16 scores impossible. Once scores are standardized, as is done for the regression analyses, the Rutter score at age 10 can be compared to that at age 16. Cronbach's alpha is equal to 0.80 for the Rutter index. Note: Descriptive statistics for raw personality scores for full sample. Table 1 provides information on the raw scores of all personality traits. The statistics suggest that between the ages of 10 and 16, children improve in terms of self-esteem and internal locus of control.
At the same time, children demonstrate less behavioural problems at the age of 16 than they do at age 5, as shown by the lower average score on the Rutter index. This pattern of mean-level changes is consistent with the generally found positive development of personality during childhood. For example, Lewis, Ross & Mirowsky (1999) show that the internal locus of control increases with age; Robins & Trzesniewski (2005) demonstrate similar patterns for self-esteem development. 2
Family disruption
The 1986 wave of the BCS contains information on which parent(s) the child lived with at all four waves up to that point. This covers family composition at birth, at age 5, 10 and 16. The interviewed parent was asked to record how many natural parents the teenager had been living with, as well as indicate the reason for any changes between birth and age 5, between ages 5 and 10 or between ages 10 and 16. This information is available for 8,978 individuals, representing many different family compositions and many different patterns of change.
Since we are interested in the effects of losing a single biological parent, we discard individuals who experienced more than one change (going from living with both to living with a single biological parent and back again; or vice versa) and those who at some stage lived with neither natural parent. This leaves a sample of 8,641 individuals who either always lived with two natural parents or lost one natural parent at some point between birth and age 16. Of this group, 78 per cent (n = 6, 771) lived with both natural parents from birth through age 16. The remaining 22 per cent (n = 1, 870) experienced a breakdown of the two parent family structure before the age of 16.
2 Roberts, Robins, Trzesniewski & Caspi (2003) summarize findings regarding the development of Big Five personality traits, and show that in childhood and adolescence, individuals become more conscientious and agreeable.
In terms of emotional stability, individuals either do not change, or become more stable. Table 2 compares these two groups of children, both in terms of personality traits, as well as on a set of birth and family characteristics. Children who experience family disruptions between birth and age 16 score significantly lower in terms of self-esteem and internal locus of control. This is both observed when measured at age 10 or at age 16. They also score significantly higher on the Rutter index for behavioural problems at ages 5, 10, and 16.
Children from disrupted families also show less improvement in personality during childhood when compared to children from normal families. This is demonstrated by significantly lower increases in self-esteem and locus of control between ages 10 and 16, as well as significantly lower reductions in behaviour problems between ages 5 and 16.
Family characteristics
Children from disrupted families score significantly different on a range of background characteristics. For example, Chen, Chen & Liu (2009) find that deceased parents are more likely to be low-educated and have had their first child at a younger age. Similarly, Gould & Simhon (2011) show that the education levels of both parents are lower in families that experience death of either one of the two parents. Background characteristics, which are indicators of the quality of the home environment, are also predictive of a range of other outcomes. Given their significant correlations with family structure as well as socioeconomic outcomes, it is important to include parental and family characteristics as covariates in our analyses. The set of covariates considered covers birth conditions, social class indicators, and early family characteristics. The covariates have been selected in such a way as to maximize the sample with complete information, while covering the most important characteristics that could be driving the correlation between personality and family disruption.
The controls used are consistent with those used in the literature on the effects of family disruption.
Birth conditions are captured by mother's age at birth, and dummy indicators for having a low birth weight (< 2, 500 grams), having been breastfed and whether or not the mother smoked during pregnancy. Years of schooling of both mother and father and whether or not the parents hold a skilled or professional job are used as indicators for social class (measured in 1970). Additionally, there are a number of family characteristics, measured in the 1975 and 1980 waves. The age-5 measures include the number of older and younger siblings, and a dummy indicating whether or not the parents read to the child. Finally, family income and strength of family ties 3 are measured in the 1980 wave. Table 2 reports the averages among children who did and who did not experience family disruptions 3 Measured as average score on 7 family activities, each scaled 1 "rarely/never" 2 "sometimes" 3 "often" (Cronbach's alpha 0.66). Items: "As a family, how often do you": go for walks, go on outings, go on holidays, go shopping, go to restaurants, have meals together, have talks together. by the age of 16. Children from disrupted families have less favourable characteristics in all domains compared to children from families that remained intact. They are less likely to have been breastfed as babies and more likely to have had a low birth weight. The proportion of smoking mothers is also higher for this group; their parents have fewer years of education and are less likely to have read to their children on a daily basis. Family income and the strength of family ties are also significantly lower among children experiencing disruption. Given that these variables are correlated with family structure, and might also be associated with a child's personality development, they need to be taken into consideration when estimating the effects of family disruption on a child's personality development.
Empirical strategy
For the age-16 personality traits self-esteem, locus of control and Rutter index, as well as changes in those personality traits between ages 10 and 16, the following relationship is estimated:
for each individual i, and for each outcome Y i . The coefficient on the family disruption dummy D i measures how children from disrupted families differ in personality level and development from children who lived with both natural parents throughout childhood. Since it is likely that families that will eventually break down differ from those that remain intact, even before the breakdown, it is important to control for family characteristics that might be driving the correlation between loss of parent and personality development. This is captured by the vector X i , which includes a range of covariates.
We add covariates in turn to take into account the quality of the home environment a child is born into. Four sets of control variables (described in Section 2.3) are considered, which are cumulatively added to the model as measures of parental investment and quality of the home environment.
Estimation results
Personality levels at age 16, as well as personality development between ages 10 and 16, are considered as outcome measures. Since self-esteem, locus of control and the Rutter index are all measured on a different scale, the scores on the personality scales have been standardized to have a mean of zero and a standard deviation of one to make the regression results comparable. The point estimates on parental loss can be interpreted in terms of standard deviation effects on age-16 personality. For personality development, the change in each of the three traits was calculated by subtracting the standardized age-10 score from the standardized age-16 score. The respondents score on average zero on changes between ages 10 and 16. Investigation of the first three columns in Table 3 suggests that family disruption during childhood is associated with an eighth and a quarter of a standard deviation lower age-16 self-esteem and locus of control, respectively, and a quarter of a standard deviation higher age-16 Rutter index. The last three columns of Table 3 show the correlation of family disruption and personality development between the ages 10 and 16. While the associations are smaller for personality changes than for levels, they are still quite substantial and statistically significant. Children who faced disruptions did not change differently in terms of self-esteem from those who lived with both parents throughout childhood. These children did, however, decline 0.16 standard deviations in terms of locus of control relative to those from intact families, while also increasing a tenth of a standard deviation in behaviour problems.
Basic estimates

The effects of adding covariates
The association between family breakdown and personality could be the result of selection. One way to investigate whether the association between personality and family disruption is an exogenous shock is to control for other omitted variables that are correlated with both family structure and a child's personality development. The covariates that seem to be predictive of personality traits across the board are parental education, parental care (proxied by reading to the five-year-old child on a daily basis) and the strength of family ties at age 10. Additionally, the number of siblings, and especially the number of younger siblings, has a detrimental effect on personality traits. Finally, there is also an important role for family income, which was also observed by Ginther & Pollak (2004) , who found that controlling for family income the effect of living in a single-parent family was often no longer significant.
The sets of covariates are added to mitigate the omitted variable bias in the point estimates for family disruption and cover various aspects of the home environment before the age of 10. To the extent that the effects of family characteristics prior to age 10 are already reflected in age-10 personality, the association between parental loss and personality change between ages 10 and 16 will be unaffected by the addition of the sets of controls. This is both reflected in the coefficients on the controls, which are largely insignificant, as well as on the dummy for family disruption when we investigate changes in personality between age 10 and 16. Table 5 shows the estimated coefficients.
With regard to changes in self-esteem, locus of control, and the Rutter index, the expanding set of controls does not significantly change the point estimates of family disruption. Regarding selfesteem, the effect was not significantly different from zero to begin with in Table 4 . Combined with the insignificant effect on age-16 self-esteem, the correlation between family disruption and self-esteem seems to be a reflection of omitted variables. However, the point estimates for changes in locus of control and the Rutter index remain sizeable and significant. This could be interpreted as evidence of a causal relationship between family disruption and locus of control and behaviour problems, but may still also be driven by other factors.
Selection plays a role in explaining the observed correlation between family disruption and personality development. The reduction of the point estimates suggests that family disruption is not fully exogenous. However, the estimated coefficients remain sizeable and significant, which provides support for the argument that the negative effects associated with family disruption are not merely reflecting a priori differences between families. To limit the effect of selection, the specification with the most elaborate set of covariates will be used for the remaining analyses on heterogeneity.
The endogeneity of family disruption is investigated in more detail in Section 5. 
(1)
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls (as reported in Table 3 ). Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Dependent variable
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls (as reported in Table 3 ). Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. The change in each of the personality traits is measured by the difference between the measurements at ages 10 and 16.
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In this section we investigate the effects of heterogeneity in the type disruption, the age at which the child is confronted with disruption and possible differences between boys and girls.
Type of disruption
For children experiencing family disruption after birth, the reason for family disruption is also known in most cases. It is the result of a separation of parents, divorce of parents or the death of one of two natural parents. Divorce was the reason for family disruption in two-thirds of these cases. The remaining third of cases are equally divided between a separation of parents and death of one of the parents. 
Age
The BCS also provides information on the timing of family disruption. To estimate the effects of age of the child at the time of disruption, the family disruption dummy in equation (1) is replaced by four age dummies, representing four groups: children born into a single-parent family (10 per cent), and children facing family disruption between birth and age 5 (28 per cent), between 5 and 10 (28 per cent) or between 10 and 16 (33 per cent). Figure 2 presents the estimated coefficients for the four age groups separately for both personality traits at age 16 and the change in personality between age 10 and 16.
The pattern of effects for the different ages at which family disruption occurs differs between the three personality measures. For age-16 self-esteem, being born into a single-parent home, as well as losing one of two natural parents from the household between ages 10 and 16 is associated with statistically significantly lower age-16 self-esteem, while a loss occurring between birth and age 5, or between ages 5 and 10, does not lead to significantly different self-esteem scores, in comparison to children from normal families. For locus of control, however, experiencing disruption between age 5 and 10 seems to be detrimental, in addition to being born into a one-natural parent home.
A change between 5 and 10 is again insignificant when it comes to predicting age-16 Rutter scores.
The relatively volatile patterns across personality measures documented in Figure 2 suggest that it is important to measure the timing of family disruption. Generally, the effects of family disruption seem to be less severe if the child was older at the time of the change. More specifically, disruption at Note: OLS regression coefficients and 90% confidence intervals for age at family disruption (horizontal axis), separately for each personality trait (vertical axis). Each specification includes all four age at loss dummies, as well as a full set of controls, including birth conditions, social class at birth, and family characteristics at age 5 and at age 10.
birth is statistically significantly associated with negative effects on all three personality outcomes at age 16, as well as with development in these traits between 10 and 16. Those born into single parent families show the largest difference with respect to children from families that remained intact. These individuals score over half a standard deviation lower on age-16 self-esteem and locus of control, and about a third of a standard deviation higher on the Rutter scale for behavioural problems. In addition, they experience declines of about 0.7 standard deviations in the distribution (2004) and Antecol & Bedard (2007) , who obtain estimates suggesting that growing up in a single-parent family significantly affects young adults' education, inactivity, and drinking, smoking, and criminal behaviour; these effects are most disadvantageous in the case of early disruption. These findings are also consistent with the technology of skill formation, in which early parental investment not only determines early skills, but also later skills and personality, through the self-productivity of skills Cunha & Heckman (2007) .
Gender
There is a growing literature on the differences in the way boys and girls are affected by their environment. Gould, Lavy & Paserman (2011) show that being exposed to a more modern and higher quality environment leads to better education and higher employment, and that these 16 effects are stronger for girls. Estimating the effect of parental education and occupation on child education, McIntosh & Munk (2007) and Gould & Simhon (2011) obtain estimates suggesting that boys and girls respond differently to their environments. When it comes to childhood intervention programs, there are some mixed results. The Abecedarian program boosted IQ, but primarily for girls (Cunha et al., 2006) . Results at age 27 from participants in the Perry Preschool Program are also generally more favourable for girls, yet this pattern reverses when outcomes at age 40 are considered. This section contributes to this discussion by looking at gender differences in the effects of parental loss. Note: OLS regression coefficients and 90% confidence intervals for family disruption (horizontal axis), separately for each personality trait (vertical axis). Separate regressions for girls and boys, each including a dummy indicating the child lost a parent between birth and age 16, as well as a full set of controls, including birth conditions, social class at birth, and family characteristics at age 5 and at age 10. Figure 3 shows a set of estimated coefficients for both boys and girls. The estimated models contain the full vector of covariates, including birth conditions, social class at birth, and family characteristics at age 5 and 10. While there seem to be slight differences between boys and girls in the point estimates for personality level and personality change, the estimates are not consistently larger for either boys or girls. Boys seem to suffer more from family disruption in terms of age-16 self-esteem, yet the point estimates for both boys and girls are not significantly different from zero. The estimated coefficients for age-16 Rutter scores suggest that girls suffer more from family disruption than boys do. The estimated impact of family disruption on personality development between 10 and 16 suggests that family disruption impacts the development of locus of control of boys more than it does for girls. Regression analysis on the full sample with an additional interaction term for family disruption and gender confirms that the association between family disruption and age-16 Rutter scores is significantly larger for girls than for boys. There are no significant gender differences in the estimates of family disruption on age-16 self-esteem or locus of control, or any of the personality development measures. Models with interaction terms between reasons for family disruption and gender confirm that boys are statically significantly more affected by parental death than girls.
This seems to be the case for the effect of parental death on age-16 self-esteem and Rutter scores and for the change in Rutter scores between 10 and 16. Divorce and separation only seem to affect age-16 Rutter scores.
Endogeneity and sample selection
The results suggest that experiencing family disruption is significantly related to personality development in children. However, recent studies have cast doubt on the causality of the demonstrated correlations. Adding controls reduces the size of the association between family structure and outcomes, even to the point of insignificance (see e.g. Francesconi et al., 2010; Ginther & Pollak, 2004) . Results from sibling-difference models also provide evidence against a causal interpretation, finding that the correlations between family structure and child outcomes are not significant (see e.g. Björklund et al., 2007; Björklund & Sundström, 2006) . While the results demonstrated in Table 4 show a reduction of the effect size when additional controls are added to the model, a significant relationship between family disruption and personality development remains. If family disruption is simply capturing the effect of omitted variables, or if the effect is driven by selection in the regression sample, there is no support for a causal interpretation of the uncovered correlations. This section first investigates the endogeneity of family structure with the use of placebo regressions. Second, the role of sample selection is discussed.
Placebo effects
If family disruption can be identified as an exogenous shock, any association between family disruption and personality traits arrives after the change in family structure. Under the assumption of a causal relationship between family disruption and personality outcomes and change, family disruption after age 10 should not be significantly related to personality measured at age 10.
Our strategy is to estimate models including those children who lived with both natural parents until at least the age of 10. This yields estimates of the effect of family disruption on personality traits and development between the age of 10 and 16. Now, a statistically significant effect of family disruption between 10 and 16 on personality at age 10 would indicate that family disruption is likely to be endogenous. Note: OLS regression coefficients and 90% confidence intervals for family disruption between ages 10 and 16 (horizontal axis), separately for each personality trait (vertical axis). Full set of controls, including birth conditions, social class at birth, and family characteristics at age 5 and at age 10. The sample here only includes children who lived with both natural parents throughout childhood (reference group) and those who lost one natural parent between ages 10 and 16. Figure 5 presents the estimates. Children who experience family disruption between 10 and 16, score statistically significantly lower in terms of self-esteem and locus of control and significantly higher on the Rutter scale for behaviour problems, when measured at age 16 (left panel). Expanding the set of covariates reduces the correlation between family disruption and age-16 personality, which mitigates the omitted variable bias. For locus of control, the effect is no longer statistically significant.
To test whether family disruption is endogenous, personality traits at age 10 are regressed on family disruption after age 10. The right panel in Figure 5 suggests that these correlations are much smaller than those with age-16 personality. Inclusion of the full vector of covariates yields a zero point estimate for self-esteem. The estimated coefficient for age-10 locus of control is half of what it is for age-16 locus of control, and not statistically significantly different from zero.
These results support the assumption that family disruption is exogenous and that the estimated coefficients for self-esteem and locus of control could be interpreted as causal. For Rutter scores, this relationship does not seem to hold. The point estimates are equal in magnitude, whether
Rutter scores are measured at age 10 or 16, which suggests that family disruption is endogenous in the sense that behavioural problems do not become worse due to family disruption. Note: OLS regression coefficients and 90% confidence intervals for types of family disruption between ages 10 and 16
(horizontal axis), separately for each personality trait (vertical axis). Full set of controls, including birth conditions, social class at birth, and family characteristics at age 5 and at age 10. The sample here only includes children who lived with both natural parents throughout childhood (reference group) and those who lost one natural parent between ages 10 and 16.
We next discriminate between the reasons for family disruption. Figure 6 shows the estimated coefficients applied to the restricted sample of children who lived with both natural parents until at least the age of 10. The estimated models contain the full vector of covariates, including birth conditions, social class at birth, and family characteristics at age 5 and 10. Experiencing parental death between the ages of 10 and 16 is not statistically significantly related to age-16 personality 20 (left panel). The association with age-10 personality (right panel) is also mostly insignificant, and even turns positive in case of self-esteem and locus of control. These results support the notion that death of a parent is an exogenous event. Divorce and separation, however, seem to be endogenous.
For divorce, the point estimates on age-16 personality traits average at .23 standard deviations.
For Rutter scores, the associations with age-10 and age-16 scores are similar in magnitude and significance (at .17 standard deviations), while the point estimates for age-10 self-esteem and locus of control reduce significantly and are no longer significantly different from zero. These results suggest that especially divorce is an endogenous event.
Sample selection
The analyses in this paper have been based on a sample from the BCS. To the extent that this selection is not random, the estimates could be biased. Table 6 provides averages for all variables for the total sample and averages for the samples that remain after several rounds of selection. At the same time, each column shows whether the average within the selected sample is significantly different from the average of individuals with incomplete information in that selection round. This
gives an idea of the extent of selection and possibly also the direction of bias due to non-response or attrition.
The first round of selection involves selecting respondents with valid information on family disruption, as obtained from the 1986 parental questionnaire (Disruption). Second, controlling for birth conditions, social class, and family characteristics at age 5 and 10 reduces the sample available for analyses even further (Controls). Finally, information is needed on age-16 personality traits (P16), and for the analyses on personality development, also on age-10 personality traits (P10).
Information on family structure during childhood is required. This information is only available for 46 per cent of the total sample (8,641 out of 18,724). Within this sample (Loss), the share of children experiencing family disruption is 22 per cent. Benson (2010) points out that it is often cited that one in four children in the UK live with one natural parent at any one time. A less well known statistic is the proportion of children who will live with one natural parent before age 16.
Benson (2010) 2010) . This share in the BCS is comparable at 7.4 per cent, when using information reported 
2.52
Note: Means for main variables for full sample, as well as for various selective samples (last four columns). Selection refers to selecting respondents with valid/complete information on (1) family disruption dummy, (2) all controls under birth conditions, social class, and family characteristics at ages 5 and 10, (3) age-16 self-esteem, locus of control, and Rutter score, and (4) age-10 self-esteem, locus of control, and Rutter score. Pluses and minuses in the last four columns indicate that the average of respondents in the selective sample is significantly different from the average of respondents within the baseline sample, but with incomplete information on the selection variables. ++ ( + ) indicates that the average of the sample with complete information is significantly larger at the 5% (10%) level, while −− ( − ) indicate that that average is significantly smaller at the 5% (10%)
level.
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by all mothers present in the 1970 wave. Among respondents with valid information from the 1986 wave on family structure, this share is only 4.4 per cent, indicating that unmarried mothers are underrepresented in the regression samples. This is consistent with the lower observed share of children experiencing family disruption (22 per cent). That selection on family disruption is non-random, is also confirmed by the second column in Table 6 .
The under-sampling of instable families becomes more important after the second round of selec- per cent when, additionally, information on age-10 personality is required (sample P10).
Attrition and sample selection are not only related to the share of respondents experiencing family disruption, but also to personality traits, as well as birth conditions and early childhood family characteristics. Respondents still in the sample after selection on family disruption information (sample Loss) rank significantly higher in the distribution of self-esteem and locus of control, and lower in the distribution of Rutter scores. The differences with the full sample are further exacerbated once selection on the set of control variables is applied (sample Controls). The same pattern is observed for childhood characteristics, with the average home environment becoming more favourable after each selection round. While this does not hold for all control variables, average parental education and social class, and parental care increase with each selection round.
Given that sample selection is non-random, the effects of family disruption estimated in this study could be biased. The share of children in the regression sample experiencing the event of interest is likely to be lower than that same share in the total UK population. If the children within the sample do not differ systematically on unobservables that codetermine personality, the point estimates obtained from the regression sample have been estimated with less precision, but are not necessarily biased. There are, however, indications that those leaving the sample are more likely to be from the families at risk. If the effects of family disruption are more likely to be present at the bottom of the family quality distribution, our estimates provide a lower bound for the true effect of family disruption. Given that most of the selection in the sample lies with the crucial variable on family disruption, it is impossible to correct for selection on this variable.
The addition of an increasing set of covariates to the model has revealed a pattern of reductions in the estimated effect sizes of family disruption, providing support to the argument that the correlation between family disruption and personality is caused by selection, rather than causation.
However, adding more controls also reduces the sample available for analysis, and the observed pattern might simply be the result of selecting "better" families, for which the effect might be smaller to begin with (even without controls). This can be tested by re-estimating the model for the five sets of covariates for the restricted sample of respondents with valid information on the most complete vector of covariates (i.e., the sample Controls in Table 6 ). Figure 7 reports these results and reveals the same pattern as shown in Section 3 (Tables 4 and 5 ). Overall, the reduction in effect size resulting from additional covariates does not seem to be the result of differences in the composition of the samples. on the full set of controls -including birth conditions, social class at birth, and family characteristics at age 5 and at age 10 -were considered in the analyses.
Conclusion, interpretation and future research
This research contributes to the discussion on the development of personality traits during childhood. First, using a variety of personality traits, measured at ages 10 and 16, the descriptive statistics indicate that children go through a significant positive development as they age. Selfesteem and internal locus of control rise, while behavioural problems decline between ages 10 and 16. Second, the regression analyses suggest that this positive development is negatively affected by a shock to the family environment. Finally, the correlations between family disruption and personality development are to some extent endogenous.
Family disruption is defined as having experienced a switch from living with both natural parents to living with only one natural parent before the age of 16. In terms of self-esteem, internal locus of control and behavioural problems, children experiencing family disruption score significantly worse and show less favourable development than children who lived in an intact family throughout childhood. These associations hide more detailed patterns. The effects of family disruption on personality development are generally stronger when the reason is divorce, compared to the case of death of one of the parents. In line with results from Corak (2001), conditioning on gender, the pattern arises that boys suffer more from the death of a parent than girls do, while there are also indications that divorce of parents affects girls more than boys. The age at which the change occurs also matters, with the effects of losing a parent generally being less severe when the child is older at the time of family breakdown.
Other dimensions that may influence the estimated effect of family disruption have not been Since family structure is endogenous, simple correlations of family disruption with personality development do not represent the causal effect of a change in the family structure. With the addition of family characteristics that are correlated with both family structure and children's outcomes, the point estimates of experiencing family breakdown are significantly reduced. Given that much of the associations remain significant after controlling for a range of family characteristics, one might argue in favour of a causal interpretation of the remaining correlations. However, placebo analyses reveal that the problem of endogeneity is not fully addressed with our set of control variables.
Apparently, part of the association between personality and parental loss already manifests itself before the change in family structure actually occurred. This suggests that there are other factors that correlate with family dissolution as well as with childhood personality development. Given that the negative association between family dissolution and both personality level and personality change is partially the result of selection, future research is needed to uncover the reasons behind the fact that children from intact families experience a more positive development and why children from homes that eventually break down face a fall in the personality distribution. Some of the factors controlled for in this paper help contribute to this discussion, such as the mediating role of parental education and parental social class as well as number of siblings, and parental care. parental behaviours. This study adds to the literature casting doubt on a causal interpretation of the correlation between family breakdown and child outcomes. Nevertheless, this study also shows that personality traits are in development in childhood and that the direction and strength of development depends on factors exogenous to the child. While personality improves with age, parental investment plays a mediating or stimulating role.
A Rutter, Self-esteem, and Locus of control Three measures are used to capture personality traits: self-esteem, internal locus of control, and a Rutter index for behavioural problems. Self-esteem measures an individual's sense of self-worth, internal locus of control measures a child's perceived achievement control, and the Rutter index
gives an indication of behavioural problems.
Self-esteem assesses respondents' self-esteem with reference to teachers, peers and parents and consists of 12 items, while locus of control measures children's perceived achievement control with a list of 15 items. Items are scaled 0 "yes" 1 "don't know" 2 "no", except the first self-esteem item "Parent like to hear about ideas" and the locus of control item "Believe in planning ahead", which are reversely coded. Higher scores thus indicate higher self-esteem and higher internal locus of control. Table A .1 shows the inter-item correlations or covariances for these sets of items, and the Cronbach's alpha statistic for the scale formed from them, both for ages 10 and 16. The self-esteem and locus of control scores are constructed by summing the scores on the set of 12/15 items, and then standardizing the resulting score to have mean zero and standard deviation one.
At ages 5, 10, and 16, the respondents' parents, usually the mother, are asked to indicate to what extent a certain description applies to the respondent. At ages 5 and 16, the items are scaled 0 "does not apply" 1 "applies somewhat" 2 "certainly applies". The age-10 items are scaled 1 through 100, where 1 indicates "does not apply" and 100 indicates "certainly applies". Higher scores indicate more severe behavioural problems. Table A .2 shows the inter-item correlations or covariances for the 19 items, and the Cronbach's alpha statistic for the scale formed from them.
The three Rutter scores, at ages 5, 10, and 16, are constructed by summing the scores on the 19 mother-rated items, and then standardizing the resulting score to have mean zero and standard deviation one. The correlation coefficients between the resulting measures for self-esteem, locus of control, and behavioural problems (Rutter) are reported in Table A .3.
For each set of of items, we apply multiple imputation through chained equations to impute missing values, using the remaining items as predictors for the item of interest. By doing so, we increase the number of observations with valid personality measures. For each item i within each set of Rutter/self-esteem/locus of control items, we estimate the following model to predict missing values:
This process starts with the item with least amount of missing observations. Missing observations are then imputed, and the process continues to the item with next fewest missing observations.
For the age-10 Rutter score we apply the above model using linear regression, since the items are scaled from 1 through 100. Imputed values below 1 are set to 1, and those above 100 are set to 100. For the age-5 and age-16 Rutter scores, and the age-10 and age-16 self-esteem and locus of control scores, we use multinomial logit regression to impute missing values. Note: Sample includes all individuals with valid information on the individual items, as well as imputed values for individuals with 1 or 2 missing values in the set of self-esteem or locus of control items. Values are imputed using multiple imputation through chained equations using the remaining items as regressors. Items are scaled 0 "yes" 1 "don't know" 2 "no", except the first self-esteem item "Parents like to hear about ideas" and locus of control item "Believe in planning ahead", which are reversely coded. Higher scores thus indicate higher self-esteem and higher internal locus of control. Note: Sample includes all respondents with valid information on the individual items, as well as imputed values for respondents with 1 or 2 missing values in the set of 19 rutter items. Values are imputed using multiple imputation through chained equations using the remaining items as regressors. Age 5 and 16 items are scaled 0 "does not apply" 1 "applies somewhat" 2 "certainly applies". Age 10 items are scaled 1 through 100, where 1 indicates "does not apply" and 100 indicates "certainly applies". Higher scores thus indicate more severe behavioral problems. 
B Supporting Tables
This section provides the full regression tables which were used to create the figures in this paper.
• Figure Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. The change in each of the personality traits is measured by the difference between the measurements at ages 10 and 16. 
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Table B 
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. The change in each of the personality traits is measured by the difference between the measurements at ages 10 and 16. (Figure 3 )
Dependent variable
Self-esteem (at age 16)
Locus of Control (at age 16)
Rutter Index (at age 16)
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Table B .6: Point estimates for Family Disruption on Personality Change Between Ages 10 and 16, by Gender (Figure 3) Dependent variable
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. The change in each of the personality traits is measured by the difference between the measurements at ages 10 and 16. 
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Table B .10: Placebo Effects: Family Disruption between 10 and 16 on Personality at 10 ( Figure 5 )
(1) 
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Table B. 
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. Only respondents with complete information on the full set of controls -including birth conditions, social class at birth, and family characteristics at age 5 and at age 10 -were considered in the analyses. 
(1) Note: OLS regression results. T-statistics reported in parentheses. Stars indicate significance of coefficients: *** at 1%, ** at 5%, * at 10%. For each personality trait, column (1) shows the baseline specification, without controls. Columns (2), (3), (4) and (5) add more controls to the model, to account for selection. The change in each of the personality traits is measured by the difference between the measurements at ages 10 and 16. Only respondents with complete information on the full set of controls -including birth conditions, social class at birth, and family characteristics at age 5 and at age 10 -were considered in the analyses.
